Purpose: To compare the demographic data and outcomes of younger versus elderly patients with acute coronary syndromes. Methods: This was a retrospective data bank analysis study with 966 patients (268 in the younger group (less than 55 years) and 698 in the elderly group (more than 55 years)). Data were obtained about clinical characteristics, angiography, and medication used at hospital and coronary definitive treatment. The primary endpoint was all cause of in-hospital death and combined events. Comparison between groups was made by Anova and Q-square. Multivariative analysis was determined by logistic regression and was considered significative when p < 0.05. Long-term mortality and combined events were studied using KaplanMeyer curves with median follow-up of 11.21 months. Results: The median age in the younger group was 48 years versus 69 years in the elderly group. In the younger group 26% was ST-myocardial infarction versus 18% in the elderly group. About 7% of younger patients were submitted to coronary bypass surgery and 42% to percutaneous coronary angioplasty versus 12% and 25% in elderly group, respectively. Significant difference was observed between the younger versus elderly groups in deaths (1.5% × 7.5%, p = 0.004), combined events (14.9% × 26.3%, p = 0.02) and killip III/IV (3.7% × 8.3%, p = 0.04). Long-term mortality was 3.7% × 10.2%, p = 0.01). Conclusions: In patients with acute coronary syndromes age was an important predictor factor of mortality and complications. Significative differences in outcomes were observed between the two groups in-hospital and long-term follow-up.
Introduction
Acute Coronary Syndrome (ACS) is the main cause of hospitalization and mortality in the world. However, in Brazil, there are no accurate data about it. In this context, young patients often experience episodes of Unstable Angina (UA) and Acute Myocardial Infarction (AMI) [1] - [4] . Some changes in lifestyle, food and routine related stress could have influence on its outcome and make it happen precocis. However, most of affirmations still need scientific confirmations [1] - [4] .
Studies with youngers are controversial and rare, extending only to series of cases and manly observational projects in the United States, Europe and Asia [1] - [4] . Many authors cite high prevalence of smoking, family history of early coronary arterial disease and dyslipidemia as the meaningful factors [1] - [3] . Besides that, the mortality is variable, reported between zero and 24%. Regarding the basic characteristics and prognosis in ACS, an effective comparison between young and elderly has not yet been described in Brazil.
Methods

Studied Population
This is a retrospective and observational data bank analysis with 966 patients diagnosed with ACS (with and without ST-segment elevation) included between May 2010 and May 2013. Patients were divided into two groups: Group I (n = 268): <55 years; Group II (n = 658): >55 years. There were no exclusion criteria.
They were considered as having ACS all patients with established criteria by American Heart Association's last guideline [5] - [7] . ACS with positive deflection of ST-segment was defined as the presence of chest pain with persistent alteration of ST-segment ≥0.1 mV in frontal planes leads and ≥0.2 mV in precordial leads, at least in two contiguous leads. ACS without ST-segment elevation was defined as the presence of chest pain associated with electrocardiography alterations, rise/fall of troponin serum levels in hospitalization or, lacking these two condition, compatible clinical scenario and risk factors for AMI (severe or progressive chest pain at rest or at minimal effort). Recurrence of chest pain associated with new troponin elevation was considered as reinfarction. Major bleeding was stablished by BARC's score [8] types 3 and 4, and minor bleeding by types 1 and 2. Stroke was considered in cases of new focal neurological deficits confirmed by cranial computerized tomography.
The following data were obtained: age, sex, presence of diabetes mellitus and systemic arterial hypertension, body mass index, smoking habit, dyslipidemia, family history for premature coronary artery disease, unstable angina and heart failure, previous coronary artery disease (AMI, percutaneous coronary intervention (PCI) or coronary bypass arterial grafting [CABG]), hemoglobin, creatinine, troponin peak, left ventricular ejection fraction (LVEF) and prescribed drugs in the first 24 hours of hospitalization.
All patients were sent to follow-up after 14 days of their discharge and a new follow-up visit was scheduled 6 months later. Ischemia or catheterization tests were performed in this period according to medical staff's assessment. Monitoring was carried out through telephonic contact and review of medical records. In 104 cases (10.8%), there was loss of long-term follow-up.
The project was approved by the ethics committee of the institution and an informed consent form was signed by all patients included in study.
Statiscal Analisis
All basal categories shown in Table 1 were considered variables in the analyses.
Comparison between groups was made by Anova and Q-square. The primary endpoint was all cause of in-hospital death and the secondary endpoint was combined events (death, non-fatal unstable angina or myocardial infarction/repeated revascularization, bleed, Killip III/IV and stroke). Multivariate analysis were determined by logistic regression and was considered significant when p < 0.05. Legend: BMI = body mass index; CD = coronary disease; HF = heart failure; AMI = acute myocardial infarction; CABG = coronary artery bypass grafting; PCI = percutaneous coronary intervention; Hb = hemoglobin; Cr = creatinine; LVEF = left ventricle ejection fraction; ACE = angiotensin-converting enzyme.
Long-term mortality and combined events (reinfarction/reintervention and heart failure), were studied using Kaplan-Meyer curves with median follow-up of 11.21
months. Significant statistical difference was determined when p < 0.05.
Results
The median age in the younger group (I) was 48 years versus 69 years in the elderly group (II). Significant differences were observed in the prevalence of systemic arterial hypertension (68% in group I × 86% in group II, p < 0.01), smoking habit (67% × 34%, p < 0.01), family history for premature coronary artery disease (15% × 10%, p < 0.01), diabetes mellitus (25% × 44%, p < 0.01), dyslipidemia (43% × 53%, p = 0.003), heart failure (3% × 9%, p= 0.002), previous AMI (27% × 42%, p < 0.01), previous CABG (27% × 42%, p < 0.01), previous PCI (21% × 28%, p = 0.01) and hemoglobin (14.35 × 13.57 mg/dL, p < 0.01). Baseline characteristics according to each group of the studied population are shown in Table 1 .
ACS with ST-segment elevation was observed in 26% of cases in the young group, while prevalence of this condition was 18% in elderly group. UA and AMI without positive deflection of ST-segment were diagnosed in 50% × 51% and 24% × 31%, between groups I and II, respectively. About 7% of young were submitted to CABG and 42% underwent PCI. Whereas, in elderly group, it was opted to CABG in 12% and PCI in 25% of cases. Regarding the angiographic pattern, triarterial, biarterial and uniarterial occlusion were observed in 12% × 25%, 8.5% × 21% and 67% × 46%, respectively, when groups I and II were compared.
Multivariate analysis results comparing different in-hospital outcomes according to age are shown in Table 2 . Significant differences regarding mortality (1.5% × 7.5%, p < 0.04), Killip III/IV (3.7% × 8.3%, p < 0.04) and combined endpoints (14.9% × 26.3%, p < 0.02) were observed, between young and elderly, respectively.
In long-term follow-up, combined outcomes (47.7% × 56.5%, p = 0.04) and mortality (3.7% × 10.2%, p = 0.01) were significantly different among group I and II. Results are displayed in Table 3 and Figure 1 . Legend: HF = heart failure; NS = non-significant. [11]. In spite of our studied population also be formed mainly by man, our data show only 53%. This value is lower when compared to other studies. We think that this happened because the fact that we haven't used a low age cut-off.
Discussion
ACS pathophysiology in young patients could be different. Smoking, thrombophilia, vasospasm and cocaine use are more frequent on this age group [9] [10]. The incidence of thrombophilia and vasospasm can represent up to 76% of patients under 30 years with AMI [1] . We found only 8 cases (3%) of ACS associated with cocaine use and 4
(1.5%) thrombophilia cases (3 of them related to the presence of antiphospholipid antibody and 1 case associated with factor V Leiden).
Colkesen et al. [1] described that 83% of people diagnosed with AMI with ST-segment elevation under 35 years old are male and 62% have smoking history. Moreover, young patients with AMI with ST-segment elevation have family history for premature coronary disease and have levels of serum HDL-cholesterol lower when related to people of same age without coronary illness [1] - [3] . In another articles, prevalence of smoking history was described up to 81% in cases of AMI [3] . The prevalence of smoking habit in our study, as also found in others, was high (67%) and thus was stablished as one of main risk factors in group I. Regarding family history for premature coronary artery disease, comparing patients with ACS over and under 35 years, the prevalence described of ACS is 16% versus 33%, respectively [1] . The elevated index of prior AMI was an unexpected interesting finding in our analysis, yet it can be justified by the inclusion of patients at a cardiological care center.
On the other hand, in elderly population, Fach et al. [12] recently published data from STEMI Bremen registry, showing an arterial hypertension prevalence of 72.2%
and diabetes mellitus prevalence of 25.1%, with a progressive upward trend related to the increasing age, such as it is observed in this study. The opposite is observed regarding smoking, with an important reduction of prevalence, from 54% in patients with less than 75 years old to 5.1% in patients with less than 85 years old. About the occurrence of acute myocardial infarction, a prevalence of 12.1% is observed in patients with less than 75 years old. This prevalence in this study is far below the one observed in our population, which is probably due to the fact that only patients assisted in a cardiology tertiary hospital were included, not considering the general population.
Diabetes mellitus wasn't high in the young people and studies comparing ACS between patients with less and more than 40 years old, demonstrated a higher prevalence of diabetes in older patients [10] , which can be related by the physiopathology of high levels of glycemia in atherosclerosis development. That may be required decades for a patient with diabetes to manifest coronary disease. Nevertheless, as described previously, physiopathology of ACS in this group does not shown to completely have the same typical risk factors.
Regarding the coronary illness, other authors showed that most of young population presented univascular injury (69%), and the affected arteria is the anterior descending in 60% of the times, while only 14% has significant triple artery lesion [1] . These findings are consistent with our study, showing the important presence of single coronary lesions. We observed that only 12.5% of young patients submitted to catheterization did not show obstructive blockades. In other studies, the number of patients without any coronary lesions (<50% occlusion) is observed in about half of sample with acute myocardial infarction. In a Japanese study in patients with less than 40 years old, the found result was similar to our study, and only one patient of 27 (3.7%) did not show coronary lesion [2] .
In elderly patients, the findings related to coronary artery involvement pattern are generally opposed. Most of the studies demonstrate a progressive number and increasing of multivessel involvement according to the age group. About 17% to 57% of the patients with more than 70 years old are three arterial, with an average of 2.1 involved vessels in those patients with more than 85 years old [12] - [15] .
Surgical treatment was applied only in a small number of young patients, which is similar with some descriptions previously related [1] [2] . Nevertheless, majority of patients showed in this study followed up with clinical treatment, opposite with other studies, when most of patients were submitted to percutaneous coronary intervention [1] [2]. Perhaps this difference is probably because in other studies selected only patients with acute myocardial infarction, while this study selected patients with unstable angina and with 12.5% of coronary angiography without lesions.
In elderly group, there was a low index of intervention coronary treatment, either by percutaneous coronary intervention (25%) or myocardial revascularization surgical (12%). These data reflects what literature has shown currently. In CRUSADE registry, only about 61% of patients with more than 65 years old and AMI without ST-segment elevation are submitted to invasive stratification and about 39% are submitted to PCI [16] . In patients with AMI and ST-segment elevation in the USA, only 40% with more than 75 years old received some form of reperfusion strategy [17] . This low rate of performing stratification procedure or reperfusion treatment is mainly due to the weakness of the patients and to the established increased risk of bleeding. Nevertheless, when properly treated, elderly patients in which were performed PCI present better long-term survival [14] [15] [18] - [20] .
Real prognosis of young patients with ACS is still a controversial issue. It is possible to verify that younger patients have better prognosis in short term period than elderly patients, as shown by their high survival indices and coronary events. Shiraishi et al. [2] described in-hospital mortality in patients under 40 years next to zero [2] . Other study described a mortality of 4.9% in 30-day period in young patients compared to 8.6% in the rest of population. After six months, the mortality was 5.5% in young patients and 9.7% in the elderly group [11] . With mean 4-year follow-up, the only prolonged monitoring study with young patients diagnosed with ACS showed 28% of need for reintervention in coronary artery disease who had expressed acute myocardial infarction [1] .
In 1-year follow-up, mortality in patients over 65 years old with ACS varies from 12.2% to 61% and combined events index varies from 20.6% to 71.9% [12] - [15] [21].
We noted similar prevalence in this study, much higher than that observed in the young group, clearly inferring worse prognosis. This finding is directly related to less interventionist approach in this group, combined with all intrinsic factors of elderly patients, such as greater fragility, chronic renal failure, greater bleeding risk, etc. [15] .
It is important to notify some significant limitations in this research. Among then, there is loss of follow up of reasonable number of patients throughout the study. In spite of reporting the number of young patients with thrombophilia and cocaine users, not all patients were actively questioned, what could sub estimate such conditions. This nevertheless is the first analysis in Brazil that evaluate short-and long-term comparative outcomes of young and elderly population diagnosed with ACS. Furthermore, such data can help prevention of risk factors and precocis detection of coronary illness mainly in young individuals.
Conclusion
In patients with coronary acute syndrome, age is considered a predictor factor of mortality and complications. Significant differences were observed in intra-hospitalar and long-term evolution.
